1. The importance of noting the sets of conjugate substitutions of a group is frequently stressed in the literature of group theory but little attention has been given to the importance of noting the sets of conjugate cycles involved in the substitutions of the group. While the number of the sets of conjugate substitutions of a transitive group of degree n depends on the group, and for the various possible groups of degree n this number may vary from a number which is much less than n to one which is much greater than n, the number of the sets of conjugate cycles is an invariant for all of these possible groups, being always equal to ni-1. This fact is contained in the following general theorem: The number of the conjugate sets of cycles in every substitution group of degree n is n-k, k being the number of the systems of intransitivity of the group.
A proof of this theorem may easily be obtained from the following known theorems: The average number of letters involved in all of the substitutions of group bf degree n is n-k, k being the number of its systems of intransitivity; and the number of letters contained in all the conjugates of a cycle involved in a group, if each of these conjugates is counted as many times as it appears in the substitutions, is equal to the order of the group. While the theorem noted at the close of the preceding paragraph is a direct consequence of these two theorems it seems sufficiently useful and elegant to deserve special emphasis.
2. To exhibit the fundamental importance of the theorem in question as regards the study of substitution groups we shall employ it to prove one of the oldest theorems in the theory of substitution groups; viz., that there is no four valued rational function on five letters. This is equivalent to the theorem that there is no substitution group of degree 5 and of order 30. To prove this theorem it may first be noted that if such a group existed it would involve 6 subgroups of order 5 since a subgroup of order 5 can be transformed into itself by only 20 substitutions on 5 letters. As a subgroup of order 5 could be transformed into itself by only its own substitutions in the supposed group of order 30 this group would involve at least four sets of conjugate cycles of order 5. The total number of sets of conjugate cycles in a group of degree 5 cannot exceed 4 according to the theorem under consideration. Hence the supposed group cannot exist since it would also involve cycles of orders 2 and 3 according to Sylow's theorem. This also proves that there is no 24 valued rational function on six variables.
3. Every set of conjugate cycles of a transitive group involves all the letters of the group. A necessary and sufficient condition that such a set involves each letter only once is that the substitution formed by the set is commutative with every substitution of the transitive group. In particular, if a group is regular each of the sets of conjugate cycles involved in its substitutions constitutes a substitution of the conjoint of this regular group. A substitution which is commutative-with every substitution of a transitive group is not necessarily found in this group but all the cycles of such a substitution must appear therein. In particular, a regular group and its conjoint involve the same cycles. A non-regular transitive group of degree n must always involve at least n/2 sets of conjugate cycles such that each set contains every letter of the group more than once since the number of substitutions which are commutative with every substitution of the group is equal to the number of letters omitted by the subgroup composed of all the substitutions which omit one letter of the transitive group. A necessary and sufficient condition that every letter of the transitive group appears exactly twice in every set of its conjugate cycles is that the group involves a regular abelian group of index 2 and of odd order, while the remaining substitutions are of order 2.
4. A limitation of the theorem noted near the end of the first paragraph is that it relates directly only to substitution groups. It is for this reason probably that the study' of sets of conjugate cycles has received less attention than the study of sets of conjugate substitutions. In view of the fact that the theories of abstract groups and of substitution groups are so intimately connected this limitation is not so serious as might at first be inferred. In fact, the theorem can be used to advantage in the study of primitive roots of numbers and of the exponents to which numbers belong with respect to a modulus which is a power of 2. The most obvious direct use of the theorem is, however, in connection with the study of the substitution groups of low degrees as may be inferred from the illustration given in section 2.
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Read before the Academy, November 15, 1922 Although leucocytes have always been considered as gland structures, very little is known of the nature and functions of their secretions.
1. The only way of studying these secretions was to grow leucocytes in a medium of known properties and to examine the modifications of these properties under the influence of the living cells. When a film of leucocytes is cultivated on large mica plates under certain conditions, they grow like bacterial colonies for a few days, and a sufficient amount of serum can be obtained from the medium for the necessary tests. The method is far from perfect because the secretions are mixed with the serum and accumulate in the medium where they undergo partial destruction. Hence the serum can only give an idea of some of the qualities of the secretion although not of their quantity. In the experiments made recently by Ebeling and myself, an attempt was made to detect in the fluids extracted from the cultures of chicken leucocytes the production of substances acting on homologous fibroblasts and on sheep and rabbit erythrocytes.
A comparison was made of the media containing leucocytes and of the media containing no leucocytes. The growth of homologous fibroblasts was always more active, and the hemolysis of foreign erythrocytes often more marked in the serum from the leucocytic cultures than in that from the media incubated without leucocytes. The amount of leucocytic secretions was certainly greater than was detected, because the growth promoting substances are slowly destroyed at a temperature of 380 C. The changes observed in the properties of the fluid from leucocytic cultures must be considered as due to the presence activating substances set free by the leucocytes which did not disappear from the medium under the influence of incubation.
